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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1no XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABIICHA
Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTelIbHOM
MpOrpaMMbl OCHOBHOro obmiero oOpa3oBanus, npeactaBieHHbix B ®I'OC 00O, a
TaKK€ Ha OCHOBe (eaepanbHO paboyed MNporpaMMbl BOCHHUTAHMS U C Y4YETOM
KOHLEMUUU TpenofaBaHuss y4yeOHoro mnpeameTa «XuMmusi» B 00pa30BaTEIbHBIX
opranuzanusax Poccurickon denepauuu.

[Iporpamma mno XuMUM [a€T NpeJCTaBlIEHWE O LeJsAX, OoOlel CcTparteruu
oOy4eHHMsl, BOCIUTAHUS U Pa3BUTHUs OOYyYalOUIUXCs CPEACTBAMHU Y4eOHOro IpeiMeTa,
yCTaHABIMBAET  00s3aTeIbHOE  MPEIMETHOE  COJEp)KaHue, MpeaycMaTpuBaeT
pacmpeneiieHue €ro Io KiaccaM M CTPYKTYpUPOBAaHHME IO pasfeiamM U Temam
OporpaMMbl MO  XHMHH, OMNpENeNsieT  KOJIMYECTBEHHbIE UM KAaYECTBEHHbBIE

XapaKTePUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
NOCNIEIOBATEIBHOCTh ~ M3YYEHUS  XMMUUM C  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4e€OHOTO MpOoIecca, BO3PACTHBIX OCOOCHHOCTEN
oOy4aromuxcs, OmnpeaesieT BO3MOKHOCTH MpeaMeTa i peanu3alud TpeOOBaHUN K
pe3ylibTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTelbHOM MporpaMMbl Ha YpOBHE
OCHOBHOTO 00I11ero oOpa3oBaHHs, a Takxke TpeOOBaHUU K pe3yibTaTaM O0ydeHUus
XUMHU Ha YypOBHE IleJie U3y4YeHHUs TMpeaMera M OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEIBHOM IESITEILHOCTH 00YYaOIIEerocs IO OCBOEHUIO YUEOHOTO CO/IepKAHUSI.

3HaHWE XMMHU CIYXUT OCHOBOW [UIsi (OPMHUPOBAHUS MHUPOBO33PEHHUS
o0Oy4aromierocsi, ero MnpeACTaBICHU 0 MaTepHUAIIBHOM €IMHCTBE MHpPA, BAKHYIO POJb
urparot GopMupyeMble XUMHEH MpEJCTaBICHUS O B3aUMONPEBPAIECHUSX YHEPTUU U
00 DBOJIONHMHM BEIICCTB B TMPUPOJEC, O IYTAX PEIICHUS TI00ATBHBIX IPoOJeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM, DHEPreTUUYECKOW, IHIIEBOU H
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealM3allud  BO3MOXKHOCTEH Ui CaMOpa3BUTHUA U
dbopMupoBaHUs KyJIbTYPhI JUIHOCTH, €€ 00IIel 1 (yHKIIMOHATBHON I'PAMOTHOCTH,
BHOCUT BKJaJa B (pOPMHpPOBaAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH

OoOy4aronIMXcsi, HaBBIKOB HX CAMOCTOSATENIbHOM  y4eOHOM  J1eATeNbHOCTH,

SKCIIEPUMEHTAIIBHBIX M HCCIENI0BAaTENbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOI KU3HU, TaK U B MPO(HECCHOHATBHON ACSITEIbHOCTH;

3HaKOMUT CO CHeUU(PUKOW HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI
LEJOCTHOTO B3IVISIIa HA €IUHCTBO HPHUPOABI M YEJIOBEKAa, SIBISETCS OTBETCTBEHHBIM
3TaroM B (JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 Yy4YaroIINXCS;



crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B SKOJOTHUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBi€HUS B OOYyYEHMUM XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
COepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABISIETCS  INEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)kKeHHWEM 0a30BOM HAYKH XMMHUH Ha ONpPEIEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOUIUMUCS CHUCTEMBI TEPBOHAYATIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHHU.

Crpyktypa comepkaHusi MpOrpamMMbl M0 XUMHHU CPOPMHUpPOBaHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ u3yueHuto. Copep:kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e 9STU CUCTEMBl CTPYKTYpPHO OpraHU30BaHbl [0 TPUHIUITY
MOCJIEJIOBATENIbHOTO PA3BUTHS 3HAHHUIM HAa OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYE€HHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— TpencTaBlieHUd 00 AIEKTPOIUTHYECKOW IHCCOIMAIMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIMUNA MUpPH,
«buonorus. 5-7 knacce» 1 «Pu3nka. 7 Kjaacey.

[Ipy wW3yyeHWM XUMHHM TPOUCXOAUT (POPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOr0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMUUYECKHU X
3HAHUM — BaKHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYMHBIX O0O0OOIIEHU MHUPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKd, B



NpUOOIIEHMM K HAyYHbIM METOJaM T[O3HAHMS TP H3YYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHHN U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATENbHOM M Y4eOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHJl O€30MacHOro oOpalieHus ¢ BELIeCTBAaMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIU TaKHe 1IN, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pA3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTHYecKoe NpHUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW MO3HABATEIbHOW JESITEIbHOCTH, HAYyYHBIM
METOJIaM TIO03HAaHMSI, (POPMUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcloBHid, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUaAIOITMMUCS
OMbITa PAa3HOOOPA3HOM NEATENbHOCTH, TMO3HAHUS W CAMONO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOmEeld (YHKIUOHAIBHOM M €CTECTBEHHO-HAay4YHOMH
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBACHATHL U OLEHUBATh SBJICHUS
OKpY’KaloIllero MHpa, WUCIOJIb3Yysl 3HAHUS U OMNbIT, MOJYYEHHbIE NPU H3yYEHUU
XMMUH, OPUMEHATh HUX IpPU pEIIeHHH MNpoOJieM B MOBCEIHEBHON JKU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O0O0y4aromMXCi TyYMaHUCTHUYECKUX OTHOLICHMH,
INOHMMAHUSl LEHHOCTH XMMMUYECKUX 3HAHUH U1 BBIPAOOTKH HKOJIOIMUYECKU
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOM JESATEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIS U HANPaBICHHOCTH JaJIbHEHIIETO
oOyJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX A H3YYEHUS XHMHU Ha YpOBHE
OCHOBHOT'0 00111er0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKAHME OBYUYEHMUA

8 KUIIACC

IlepBoHavanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. Pu3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHWS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE dJIeMEHThl. CHMBOJIBI XUMUYECKUX
31neMeHTOB. [IpocThie U ClI0XKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMOCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemectBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XMMHUUYECKHUE SBJICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHuda. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTopuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
GU3UYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznuecknx (TUTaBI€HHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUsd BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUN, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHMS XUMHUUYECKUX peakluil (pasinokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3lioKeHHE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB pa3eieHHsl CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNEe OYUCTKU TTOBAPEHHOM
comy, HaONIOJEHWE W  ONWCaHWE  pPe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMUS MAacChl, CO3[aHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHelilue npeacTaBuTe 14 HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kuciopon — 31eMEeHT M MpOCTOE
BellecTBo. HaxoxkaeHue kuciopoja B mpupone, (HU3NYECKHMEe M XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenune kucnopona. CrocoOsbl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoje. O30H — auioTponHas MoAUGUKALMS KACIOPOIa.

TermnoBoil >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nanmemeHT M mpocToe BemiecTBO. HaxoxkaeHuwe Bomopoaa B
npuposie, (Guznueckue W XMMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00bEM  ra30B. Pacdy€Thl MO XHUMHUYECKUM YpPaBHECHHSIM.

dusnueckue CBOMCTBa BOAbBL. Bojga kak pacTBopuTelb. PacTBOpBL
HaceblllieHHbIE W HEHACHIIIEHHbIE PacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B PUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3yronie  (OCHOBHBIE, KHUCIOTHbIE, amQOTepHblE) U
HeconeoOpasyromue. Homenknatypa okcupoB. ®Pusnueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHnoBanusi. Knaccudukanus OCHOBaHMH: IIENOYM U  HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. ®duznueckne U XUMHUYECKHE CBOIICTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenkiarypa cosieit. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue comnen.

I'eneTnyeckas cBsI3b MEXKIY KJIACCAMHU HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPEAEIECHUE COJECPKAHUS KUCIOPOIa B BO3AYyXE, MOJIYyUYCHHE,
coOupaHue, paclio3HaBaHWE M HU3YUYEHUE CBOICTB KHUCIOPOJa, HAONIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONHMCAHWE WX CBOWCTB, MOJydYeHWE, COOMpaHWE, pACIO3HABAHWUE W W3yUCHUE
CBOWCTB BOAOpOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIOJIB30BAHUE BUIACOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C METAJNIAMHU
(HatprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BAaHUE BUIECOMATEPHUAIIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U LIEJIOUCH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEeUTpadu3aluH, MNOJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PACTBOpPA COJU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BaxkuHelmne Kiaacchl HEOPraHUYECKUX
COEUHECHUIY.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(DUKAUM XUMUUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl cuicTeMa XMMAYECKUX JIEMEHTOB [l.
N.  MengeneeBa.  KopoTkonmepuogHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepunonuueckoit cuctembl xumuueckux snemeHToB /. 1. Menneneea. Ilepuoabl
U rpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB Iepuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoit CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHsA Hayku W mnpaktuku. [[. V. MeHngeneeB — y4y€HbIM H
rpakIaHUH.

Xumuueckas cBs3b. KoBaneHTHast (HOJsipHAas W HEMOJIAPHAs)) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKHUX 3J1IEMEHTOB. IOHHasI CBSI3b.

Crenenp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Iporniecchl okucneHus: U BoccTaHOBAEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3y4eHHE OO0pa3IoB BEMIECTB METAUIOB W HEMETaJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemnule ceéazu



Peanuzamus MeXnpeaMeTHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAaHHE KaK OOIIUX €CTECTBEHHO--HAYUHBIX
MOHATUM, TaK U MOHSATHH, SBIISIIOIINXCS CUCTEMHBIMU JJI1 OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 [IUKJIA.

OO6uue ecTecTBEHHO--HAyUHbIE MOHATUS: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHallu3, CHUHTE3, KiacCuduKanus, MEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IJEKTPUUYECKUI 3apsij, BEIIECTBO, TEJNO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (M3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: porocuntes, aApixanue, buocdepa.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpaATbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYECKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMAYECKUX 3J1€MEHTOB /1.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpPEX MEPUOJOB, KajlMsi, KalblLHUs U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUJBl XUMHYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIMIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3IuvHbIM MIPU3HAKAM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEH OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YPaBHEHUS.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. lloHstue o0 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o xkarammse. [loHsTHe 0 XMMHUYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUH M TMOJOXKEHHE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHOU  peakuuu.  COCTaBIIEeHME  ypaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIM €  HMCIOJB30BaHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust HIEKTPOIUTHYECKON JUCCOLIMALNU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLUMAIMU BELIECTB C PA3JIUYHBIMU BUIAMU
XUMH4ecKkor cBsi3u. Ctenens auccouuannu. CUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKaHUs PEaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA MW coJell B cBeTe MPEACTaBICHUM 00 3JIEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEUIECTB — METAJUIOB M HEeMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AJIEKTPOMPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpOLECca AMCCOLMALMU KHUCIOT, IIENOYed U  CoJieH
(BO3MOXHO  MCIOJB30BAHME BUJEO MaTEpHAOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiMy pasioKEeHHs, COCIMHEHHUs), Paclo3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBK) KA4YECTBEHHBIX pEAKUMHA Ha HOHBI, pELICHUE
JKCIIEpPUMEHTAJIBbHBIX 3a/a4.

Hemerasyibl 1 MX COeAUHEHUA

OO6miast xapaktepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMMHUYECKHME CBOWCTBA HAa NpPUMEpPE  XJIopa
(B3auMoOJEICTBUE C METalIaMHM, HEMEeTajulaMH, WIeJdo4YaMu). XJIOPOBOJIOPO/I.
CongHas KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHUE, NMpUMEHEeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YeJoBeKa. BaxHeWline XJIOpHUAbl U UX
HaXO0XJCHHE B IIPUPOJIE.

Oo6miast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne u (pU3MYecKre CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMUYecKHe CBOMcTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMUuYeckre cBoMcTBa. OKCHIBI CEpPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crnenududeckue). XUMUYECKHE PpeaKilnw,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHOco0a TMOJYYEHHUS CEPHOM KHUCIIOTBHI.
[TIpumenenue cepHor KUCIOTHI. CoJIn CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKLUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHN B TpUpoJie. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKUCIEHUS. A30T, pacHpOCTPaHEHHUE B MPUPOJIE,
dbuznUecKkue U XUMUYECKe CBOMCTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiaum aMMOHMUS,
ux (pU3nyecKre U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKHue U XUMHUUYECKHe
cBocTBa (0OIIME€ KaK TMPENCTaBUTENS Kjacca KUCIOT U crenuduyeckue).
Hcnons3oBanne HUTPATOB M COJIeM aMMOHMS B KaueCTBE MHUHEPAIbHBIX
ynoopeHuit. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOIEH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsA3HEHHE BO3JyXa, IMOYBBI M BoAoEMOB). dDocdop,
ajutoTpornHbie Mogudukanuu gocdopa, puznueckue M XUMHYECKUE CBOWMCTBA.
Oxkcup dochopa (V) u bochopHas kuciora, puznueckue 1 XUMUIECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KaueCcTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTuka 3memMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTENIEHH  OKUCICHHS.  YTJEpPOa,  aJJIOTPOITHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpuponue, (HUIUYECKUEe U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B npupoje. OKCUIbI yriiepona, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JEHCTBUE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHUE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIN
b dext. YronpHas KUcIoTa U €€ COH, UX (PU3NYeCKne U XMMHUYECKUE CBOMCTBA,
nojlyueHue u mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yriepoaa (MeTaH, 3TaH, TUJICH, alleTHIEH, STaHOJI, TJIULIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY M TMPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHU BaKHBIX BEIECTBAX: KUpaX, OeJKax, yrieBogax — 1 Ux
polii B OKM3HM 4YeJOBeKa. MarepuaibHO€ €JAUMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOMCTBA, IOJIyYEHUE H
npuMmeHerne. CoenuHeHHMs KpeMHHsS B mpupoje. OOme mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemuueBoil kuciore. CHUIHKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BakHelue CTpouTeNbHbIE MaTepUalbl: KEPAMUKA,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTrO MCMHOJb30BaAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHUEe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHMs, ONBITHI, OTpaxkaromue (U3NYECKHUE U XUMHUUYECKHE CBOMCTBA
raJjloreHOB M HUX COCIUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHME C o0Opa3laMu XJOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIeOMaTepuasoB), HaOMOICHUE Mpolecca OOyIJIMBaHUS caxapa Mo JeiCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, HW3YyYEHUE XUMHUUYECKHX CBOWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEJICHUE KaUeCTBEHHOM peakinu Ha Cyabdar-
WOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUecKuMu
cBoicTBamMu a3oTa, ¢dochopa M HUX COETUHEHHH (BO3MOXKHO WCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MoTyyeHue,
coObupaHue, paclo3HaBaHWE W U3YYCHHE CBOWMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢ochaT-uOH U HU3yUYCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yEeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOra3a, MOJydeHHE, COOMpaHue, pacro3HaBaHUE U M3YUYECHHE
CBOICTB YIJIEKHCIIOTO ra3a, IPOBE/IEHNE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CWJIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no tTeme «BakHeHIne HeMEeTaAJUIbl U UX COETUHEHUS)).

MeTaJjibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepmogmueckol cucreme XuMmMudeckux diaemeHtoB . .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaJIoB. MeTamindeckas: CBsI3b U
METAJUIMYECKasi ~ KpHUCTalIMuecKass  pemeTka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUN MeTaoB. Ou3ndeckue U XMMUYEeCKrue CBOMCTBa MetaimioB. OOmue
crnocoObl monyyeHus MeTawioB. [loHATHE O KOppO3WHM METANIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, IIOPaTIOMUHUMI,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTauibl: MoOJIOKEeHUE B [lepruoamyeckoi cucreMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U Kanwusi). OKCUAbl U



TUAPOKCHUABI HATpus MW Kanus. lIpuMeHeHHWe WIENOYHBIX METAaUIOB U MX
COCIUHEHHUN.

IllenoyHO3EMENBHBIE METAJUIBI MArHMd W KalbLIMM: TIOJIOKCHHUE B
Ilepuonnueckon cucrteMe xuMudeckux siuemeHToB 1. M. Menneneesa, ctpoenue
HX aTOMOB, HaX0XJeHue B npupoae. uznueckne 1 XMMHUYECKUE CBOMCTBA MAarHus
u Kanblus. BaxkHelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: nojioxkenue B [lepronnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoXIeHUE B Ipupone. duszndeckue u
XUMHUYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THIPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuognyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. Pu3MYECKUE U
XUMHUYECKHE CBOMCTBA ene3a. OKCUibl, THAPOKCH B U cosn xxene3a (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o0pa3llaMd METAJIOB U CIUIABOB, UX (PU3UUYECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YyJIbTaTOB  KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUANIOB), OCOOEHHOCTEW B3aMMOJEUCTBUS OKCHIA
KaJIbLIUSI W HATpusi € BOJOM (BO3MOYKHO HCIOJB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUAEOMATEpPUATOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAaKIM HAa MOHBbI: MArHUs, KaJblWs, aJIFOMUHUS, LIMHKA, Keje3a
(IT) u xene3a (II1), mexau (II), HaGmroneHNE M ONMMCAHUE TIPOIIECCOB OKPAITHBAHUSI
IUITAaMEHU HMOHAMHU HATpus, Kajlusg M KaiblMs (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCleoBaHNE aM(OTEPHBIX CBONCTB TUAPOKCHIA ATTFOMHHHS
Y TUJIPOKCHUA LIMHKA, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxkHenmue
METAJUIbI U UX COCUHEHUS.

XuMHSA U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakmnuii B ObiTy. [lepBas momoms mpu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkKawliel cpeabl (MpeaenabHas AOoMycTUMas
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponp xuMun B pelieHHH 3KOJIOTMYECKUX
pooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJMMEPHBIC
Martepuaihbl).

Mexcnpeomemnule céazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3CH MpPU M3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHSA: HAyYHBIH (pakT, rumoTe3a, 3akKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUS, IEePUOJTUIHOCTh, HAOIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICIb, SBICHUC, ITAPHUKOBBIMA
3¢ PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Marepus, aToM, OJJIGKTPOH, NPOTOH, HEWTPOH, HOH, HYKIIHUII,
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJA, DSJCKTPUYCCKUN 3apsiji, TPOBOIHHKH,
MOJMYNIPOBOIHUKH, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, pACTBOP, PACTBOPUMOCTbD, KPUCTATITHIECKAs
peméTka, CIUiaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPCHHSI, KOCMHYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, 3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKpOA3JIEMEHTBI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpATbI, TOPHBIC IOPOJIHI,
TIOJIC3HBIC UCKOTIacMBbIE, TOTLINBO, BOJTHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlIecTBE MpaBUJaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCS.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPAXKAalOT  TOTOBHOCTh  OOydYaromMXcs
PYKOBOJICTBOBAThCSl CHUCTEMOM  TMO3UTUBHBIX I[EHHOCTHBIX OpHUEHTAIlUN U
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HaydyHOMY HACJEIuI0, TIOHMMAaHUS 3HAYCHHUS XUMHUYECKOW HAyKW B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BIAAETh JOCTOBEPHOW MHpOpMmaiuen o
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHSX MHPOBOM M OTEUECTBEHHOM XHWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax W NpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEICKOM, TBOPYECKOM W JPYyrux  BHUIAX
JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW EATEIbHOCTH TMpHU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/lay, BBHINOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOIecCe€ OITOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEACHUME M TMOCTYNKH CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEeHHOCTH HAYYHOIO O3HAHMS:

MHUPOBO33PEHUYECKUE IPEJCTABICHUS O BEUIECTBE M XMMHUYECKOW pEaKLHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM W COCTaBIIAIOIIME
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHONM M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOATENIbHOM pabOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOU



JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TIO3HAHWUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CrOCOOHOCTh K caMOOOpa3oBaHUIO, MPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH JKWU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpPEHHUSI),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

S) TPy10BOr0 BOCTIUTAHMS:

WHTEPEC K MPAKTUIECKOMY U3YUYCHHIO TPOQECCUil U Tpy/la pa3IMIHOro poja,
yBOXEHUE K TPYyAYy M pe3yibTaTaM TPYAOBOM JEATETbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUM IO XUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJTbHON TPACKTOPUH MPOIODKEHUS 00pa30BaHUs ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIIECCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeIHON Mpo¢eCcCUOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

6) ’3K0JI0rHYECKOro BOCIIUTAHHS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
paBMI 0€30MACHOTO MOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUSAX,
YIPOKAIOIIUX 3IOPOBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS MOBBILICHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEed UX PELICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUM W3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LETOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEeUCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETyJATHUBHBIE), KOTOpbIE 0OOecneunBaroT (HopMupoBaHUE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHHIO y4eOHOM
TSI TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHX MOHATHMN (BBIACIATh UX XapaKTEpHbBIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOIb30BaTh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABJIMBATh MPUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXAy OOBEKTAaMU HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOJBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSITh B TIpPOIlleCCE TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIONB3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSAEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI DJIEeMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TI03HABATEIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEJICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

ba3oBrblie ucciienoBare/ibCKkie 1eMCTBUA:

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KAauyeCTBE OCHOBBI I (POPMUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHNE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AMU W TIPOBEICHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHHE HaOMooJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTar, GOPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHol padorte.

Pabora ¢ unpopmaumei:

yMEHUE BbIOMpATh, AHAIM3UPOBATH M MHTEPIPETUPOBATH HH(MOPMALIUIO
pPa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpkKAaHHUS, CIPaBOYHbIC
nmocoOus, pecypcel MHTepHETa), KPUTHYECKH OICHWBATH MPOTHBOPECUYUBYIO W
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPHUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMaIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX JUISl BBITOJHEHHS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O UCIOJIb30BAHUS Pa3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTHUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpPMAIUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMH popMaMu rpauKy U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON AEATENBHOCTH MH(OPMALUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KommyHuKkaTHBHBIEe YHHBEpCcaJbHble YUeOHbIEe 1elCTBUS:

yMEHHsS 3aJaBaTh BOINpOCHl (B XoJe auanora W (Wiau) JIUCKYCCHM) IIO
CylmecTBy  oOcCyXJIaeMod  TeMbl, (OpMYyIUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJy4YEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESATENbHOCTA B YCTHBIX M THCbMEHHBIX TEKCTaX; JeiaTh MPe3eHTaIUIO
PE3YNIbTATOB BBHIMOJHEHUSI XMMUYECKOI0 JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOM  JEATEIbHOCTH MPU  PELICHHUH
BO3HHUKAIONIMX MPOOJieM HAa OCHOBE yd€Ta OOLIMX HHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXJeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIWHAIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerysiTuBHbIC YHHBepCaJIbHbIe y4eOHbIE 1eCTBHUA:

YMEHUE CaMOCTOSITENILHO ONPENENATh LEIU JEATEIIbHOCTH, [UIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U IIPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanbonee 3 (PeKTUBHBIE CIIOCOOBI pelieHusT y9eOHbIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABISITh WIH KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUN 33JaHUM C YUYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOTO pE3yJIbTaTa 3asBICHHON LIE€JIU, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX PE3YJIbTATOB IO OCBOCHHUIO O0O0S3aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepanbHON paboueil mnporpamMmon,
BBIICJIAIOT: OCBOEHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHMS, YMEHHUS U CIOCOOBI



NeHcTBUM, crneuudpuyeckue s NpeIMeTHOM obnactu «XuMHUS», BUIBI
NEATENBHOCTA 1O  MOJIYYEHHIO HOBOTO  3HAHUA, €ro MHTEpIpETaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K koHiry o6yuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHYECKas PEaKius, KiIacCu(PuKaius peakiuil: peakiuu
COCIMHECHUS, PpEaKIMU PA3JIOKECHUS, pEAKUUH 3aMEUICHUS, PEaKIUU
oOMEeHa, 9K30- U SHJIOTEPMUUYECKHE PEAKIINH, TEII0BON A (DEKT peakiunm,
SAPO aToMa, JJEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTalb, PAJANYC
aToMa, XMMHUYECKasi CBSI3b, MOJISIPHASI W HEMOJIApHasi KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PACTBOP, MACCOBasi JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
NPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBlieHUs (opMyll
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynam, BHI XHUMHYECKOW CBs3U (KOBaJeHTHass W HOHHAasgA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATHh IMOHMMAHHUE IEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHHMSI MAcChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUS, 3aKOHAa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Illepuogmdeckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jindaTh [OHATUS «TJaBHas
noarpymnma (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie u
OomnbIIME TEPHOJbI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHbIE HMMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHYeckux sjaemerToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00llee YUCIo 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTABY Y4YacCTBYIOIIMX B PEaKLUU
BEUIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlHd MBICIUTEIBHON AEATEIbHOCTH — aHAJMU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTeMaTH3alluio, KiIacCU(PHUKALHUIO,
BBISIBICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBA3EH — JUIsl M3y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHbIE METOMBI
NO3HAHUS — HAOJIOIEHHE, U3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBUjaM  MOJB30BaHUS  XMMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBuiIaM OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU IO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  AKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeMeTHbIC PE3yIbTaThl HA 6a30BOM yPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAs JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOpaTumble U



HEOOpaTUMBbIE PEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKHCICHHWE W  BOCCTAaHOBJICHHE,
ajioTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKass pemieTka, KOppo3us METaJuioB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEeaKUHH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (HOpMYyJ
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTaHWYECKHUX COCAMHEHMM, THUIM KPUCTAJUIMYECKOM
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaATh
Tabiuunyto Gopmy [lepuonnueckoit cucTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUS «rjaBHas mnoArpymmna (A-rpynma)» U «1moboyHas
noarpymnmna (b-rpynma)», wmanbie u OodbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE HMMEIOTCS B MEPUOAUYECKONW Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DIIEKTPOHOB U
pacupeneneHue WX 10 DIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCJAMHEHUU B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIAY M COCTaBy YYacTBYIOUIUX B PEAKINU
BEIIECTB, MO TEIIOBOMY 3(D(EeKTy, M0 U3MEHEHUIO CTETICHEW OKHUCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMmME W CHEMUuDUUECKHEe XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEPKIAsA OMNUCAHUE
pUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUi;

COCTaBJSITb YPaBHEHUS JJICKTPOJIUTUYECKOW JIUCCOLUMALMU  KUCIIOT,
LIEJIOYEHN U COJIEH, TMOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIMIA HOHHOTO



oOMEeHa, YpaBHEHHUs pEaKIHi, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEaKIIHA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX PEeaKIHii;
NPOTHO3MPOBATh CBOMCTBA BENIECTB B 3aBHCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHWs XHMHUYECKUX TMPEBpAIICHUA B pa3IHYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO »JJeMeHTa 1o Qopmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJB30BAHUA  XMMHYECKOM  mocylaol U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakKKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHU C HMHCTPYKIHMSIMH 110 BBIITOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB TIO IMOJNYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, IOATBEP)KIAIONIME  KadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUJI-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, TUIAPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI U3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpAaIlMU MBICIUTEIIBHON JesATEeIbHOCTH — aHAJINu3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEMATU3allUI0, BBIIBICHHE
NPUYUHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAy4YHbIE METOAbl TO3HAHUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (peanabHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM NPOrpaMmabl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznean 1. IlepBonavanbHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh

L1 €CTECTBO3HAHUSA U 5 0 ) bubnuotexa [JOK

' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c

JeoBeKa

12 BemecTBa n xXumMmnueckue 15 | 0 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe/ I HEOPraHUYECKHX BellleCTB
71 Bosznyx. Kucnopon. [lonsitue 6 0 0 bu6mmoreka [IOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 3 0 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837c¢
73 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

) OCHOBAaHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | | bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axoH u [lepuoanyeckasi cucrema xumnuyeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

31 XUMHUYECKUX 31eMeHTOB /I, H. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue aroma
32 éﬁﬁf&ﬁm 8 bubmorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIINHI
Hroro no pazneny 15 Bubmorexa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uu@poBbIe
Ne n/m P Konrpoabsubie | IIpakruyeckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBo M1 XMHMHYeCKHE peakIUH
11 [ToBTOpEHue U yriydrieHne 3HaHUN 5 | 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IeJIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuoreka [IOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS TUCCOLTHAITHS. g | 1 bu6mmoreka [IOK
' XUMUYECKUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Paznen 2. HemeTanibl M UX coeJUHEHUS
)1 OO6mras xapakKTepuCTUKa XUMUYECKUX 4 0 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XapakTeprUCTUKa XMMHUECKUX
22 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa HOK
' PYIIIBL. L-€p https://m.edsoo.ru/7f41a636
COE/IMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
23 :meﬁeHToE VA Ir) nbl. A30T, pochop u ux 7 0 1 bubmmorexa [IOK
' PYIIBL. ’ P https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO1as xapakTeprUCTUKa XMMHUECKUX
24 3neH1\ieHTo§ IVApr Ibl. YTIEpoa U 8 1 2 bubmmotexa [IOK
' . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAMHEHUS
Hroro no pazneny 25




Pa3gen 3. Merajiibl U UX COCANHEHUA

. bubnuotexa [JOK
31 Obmpe cBOACTEA METAIIOR 4 https:/m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Bakueiinue MeTainl 1 BX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuansl B X)KU3HU YEJIOBEKA 3 bubmmorexa [TOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Mara uu(ppoBbIe

Tema ypoka Kourpouabusie | IlpakTuyeckue
n/n Bcero H3y4YeHHus o0pa3oBare/ibHbIE

padoThI padoTbl
pecypcbl

[Ipenmer xumuu. Posib XuMUM B )KU3HU bu6mmoreka [IOK

1 1 0 0
yenoBeka. Tena u BemecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c

) IlonsaTue o MeToMaxX MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMMHU 05.09.2023 |  https://m.edsoo.ru/ff0d227e
[IpaxTueckas padora Ne 1 «IIpaBuna

3 paboTel B 1a6OPATOPUU U TPUEMBI | 0 | bubnuoteka [JOK
oOpallieHus ¢ J1abopaTOPHBIM 12.09.2023 |  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Yucrele BemecTBa 1 cMecH. CriocoObl | 0 0 bubnuorexa [JOK
pasaeiieHusi cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenue cmeceli (Ha mpumepe 1 0 1 bubmorexa HOK

a | e HPHMED 19.09.2023 | https:/m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuorexa [JOK
6 A 1 0 0
TOMBIH MOJICKY BT 19.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIEMEHThI. 3HAKH | 0 0 bubmuorexa [JOK
(CMBOJIBI) XUMHYECKUX DIIEMEHTOB 26.09.2023 |  https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 I1 1 0 0

POCTHIC I CTOAHBIC BEMECTa 26.09.2023 |  https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK

9 A - 1 0 0

TOMHO-MOJICKYAPHOE YACHHIE 03.10.2023 |  https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSIHCTBA COCTaBa BEISCTB.

10 Xumnueckas popmyna. BaneHTHOCTD bubmorexa LIOK
pMy#a. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIEMECHTOB
1 OTtHocuTenbHAst aTOMHasl Macca. bubnuoreka [IOK
OTtHocHTebHASI MOJIEKYIISIPHAs Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOTO bu6mmoreka [IOK
dJIEeMEHTa B COCTMHCHUHT 10.10.2023 |  https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bu6moreka [IOK
Momnsipaast macca 17.10.2023 |  https://m.edsoo.ru/ff0d5230
14 dOu3nvecKre 1 XUMUICCKUE SIBICHUS. bu6moreka [IOK
XHUMHUUEcKash peaKus 17.10.2023 |  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmuorexa [JOK
XUMHUYECKUE YpaBHECHHUSI 24.10.2023 |  https://m.edsoo.ru/ff0d3b88
Brruncienust koaudyecTBa, MacChl
17 BEIIIECTBA 110 YPAaBHEHUSM XUMHUYCCKUX bubmmorexa [HOK
HHECTBATO YP 31.10.2023 https:/m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUaecKux peaxkiui
18 (coenMHEHMS, PA3JIOKEHUS bubmmorexa [IOK
’ > 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHre u bubmmorexa [IOK
H AHCT. Hf 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsHas padota Nel o teme bubnuoreka [IOK
«BemecTBa U XUMUYECKUE PEAKITU 07.11.2023 |  https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK
Bo3ayxa. Kucnopon — sneMeHt u 14.11.2023 | https://m.edsoo.ru/ff0d448e




npocroe BeuiectBo. O30H

duznueckre 1 XUMHUYECKHAE CBOIICTBA

bu6moreka [IOK

22
KHCI0POAA (PCAKILHH OKHCICHH, 14.11.2023 | https:/m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CriocoObl MOJIy4eHUs KUCIOPOoda B
23 J1a00paTopun Zq n OMLImneHioI:TH bubmmorexa [TOK
parop p ) 21.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHIATHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPAaBHEHUH, IK30- U 21.11.2023 |  https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUCCKUX PEAKITHIX
To o (HedTh, yro €TaH).
25 3arH J:{Zzeliieq;(t yraﬂinpi)zlogbf e)ro bubmmorexa [IOK
p Ayxa, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MpeA0TBPAIICHUS
[IpakTruueckast padota Ne 3 o Teme
26 «ITomyyenne u cobnpanme KUCIOPOIa bubmiorexa HOK
yi . P poaa, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
H3Yy4YEHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuoreka [IOK
BemecTBo. Haxosxenue B npupoie 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre U XMMUYECKHUE CBOMCTBA bubmuorexa [JOK
BoJiopona. [Ipumenenue Bogopoaa 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
29 IlousiTHE O KMCIIOTaX U COJIIX bubmiorexa LIOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI Oy4eHHs BOAOPO/Ia B bubmmoreka [IOK
nabopatopuu 12.12.2023 |  https://m.edsoo.ru/ff0d4dd0
IIpaxTtrueckas padora Ne 4 o Teme
31 «I?Ion eHUe U 1(?061/1 aHue BoJIopoaa bubmiorexa LIOK
i p AOPOa, 19.12.2023 | https://m.edsoo.ru/ff0d4{42

HU3YUCHHUC CTO CBOMCTBY




MonsipHblii 005EM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajipo 19.12.2023 |  https://m.edsoo.ru/ff0d542e
Brrunciienns 00pMa, KOJIHYECTBA
33 BEILECTBA ra3a o €ro U3BECTHOM bubnmorexa [IOK
MY 26.12.2023 | https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA W 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHMIO pEAKIMH Ha OCHOBE 3aKOHA bubmiorexa HOK
ypas P i 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 dusnvecKkue 1 XMMUYECKHUE CBONCTRA bu6mmoreka [IOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsatue 06 bubmuotexa [JOK
WHIAKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HaceieHasie
37 u HeHaCI)III_:leHHBII; aCTBOPBI bubnmorexa LIOK
PACTBOPEL. 16.01.2024 | https:/m.edsoo.ru/f0d5b40
MaccoBas 107151 BEIIECTBA B PAaCTBOPE
[IpakTrueckast padota Ne 5 o Teme
o «IIpurotoBieHue pacTBOPOB C bubnuoreka [IOK
omnpeneaEHHON MacCOBOM AoJei 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KountponsHas padora No2 o teme bubnuoreka [IOK
«Kucnopoxa. Bogopoa. Bona» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccUpUKaIys, bu6mmoreka [IOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
Ilonyyenne u XxuMu4eckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX 1 aM(pOTEPHBIX bubmiorexa LOK
’ P 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
1 OcHoBaHusl: cocTaB, KIacCUpUKAIuS, bubnmoreka [IOK
HOMEHKJIaTypa 30.01.2024 |  https://m.edsoo.ru/ff0d67ca




[Tosyyenune U XUMUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, kinaccuduxanus, bu6mmoreka [IOK
HOMEHKJIaTypa 06.02.2024 |  https://m.edsoo.ru/ff0dfee2
[Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
45
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIIATypa,
46 CHOCO((SI)II) HI([)J'I )GHI/ISI XI/IMI/I‘{Z(I:)KI/IG bubnmorexa [TOK
c yReHHA, 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemienue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCCHI HEOPIraHUYECKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCITMHEHUI
43 I'eneTnueckas CBsI3b MEXKY KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001meHNEe B CHCTeMaTH3 IS bubnuorexa [JOK
3HAHUU 27.02.2024 |  https://m.edsoo.ru/00ad9cb2
Kourponsaas pabora Ne3 o teme
50 "OCH(I))BHBIG KJ'II:lCCLI HEeOpraHn4eCKuX bubmorexa LOK
o P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbie MOMBITKU KiIacCUPUKAITAN
51 XUMHYECKUX dIIEMEHTOB. [loHsTHE O bubmorexa [IOK
' 05.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
Ilepnoanueckuil 3aKoH U
52 Hepnoﬂnqecxaﬂ CHUCTEMA XUMHYECKUX bubmmorexa [IOK
proa 05.03.2024 |  https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuoanl, rpyImnbl, HOATPYIIIEI Bubmiorexa LIOK
PHOZIRL, TPYTHIBL, TOATPYH 12.03.2024 | https://m.edsoo.ru/00ada52c




Crpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
anep. M3oronsl 12.03.2024 |  https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuotexa [JOK
55 aToMmoB aemeHTOB [lepuoanueckoi
19.03.2024 | https://m.edsoo.ru/00ada6bc
cucremsl Jl. 1. Menneneesa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[lepuoauueckoii cucreme . U. 19.03.2024 |  https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa
57 JUISL pa3BUTHUS HAYKH U TpakTuku. [1. U. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaxJIaHUH
DJIEKTPOOTPUIIATEILHOCTH aTOMOB bubnuoreka [IOK
58
XUMHUYECKUX 3JIEMEHTOB 26.03.2024 |  https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas cBs3b Bubmrorexa LIOK
09.04.2024 |  https://m.edsoo.ru/00adac34
60 KoBanentHas nonspHasi Xumuyeckas bubnuoreka [IOK
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab8
KoBanenTHas HenossipHasi XuMH4uecKast bubnuoreka [IOK
61
CBSI3b 16.04.2024 |  https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62
Crenens, oxucenms 16.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuorexa [JOK
peaxkuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTENHN bubmmorexa [OK
23.04.2024 |  https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 mo teme bubmmoreka [IOK




«CtpoeHne aToMa. XuMUIecKast 30.04.2024 |  https://m.edsoo.ru/00adb486
CBSI3b)»
PesepBHblit ypok. O600111€HNE U bubnuoreka [IOK
66 . 1 0 0
cHCTeMaTH3aIlusl 3HAHUI 30.04.2024 |  https://m.edsoo.ru/00adb33¢c
PesepBHbiit ypok. O60011€HNE U bubnuoreka [IOK
67 . 1 0 0
cHUcTeMaTH3aIlis 3HaAHUI 14.05.2024 |  https://m.edsoo.ru/00ad9cb2
PesepsHblit ypok. O600111€HNE U bubnuoreka [IOK
68 . 1 0 0
cHUcTeMaTH3aIlis 3HaAHUI 14.05.2024 |  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
I[TPOI'PAMME
9 KJIACC
Kosan4yecTBo yacoB JIeKTPOHHBbIE
Ne Hara uu(ppoBbIe
Tema ypoka Kontpoabusbie | IlpakTuyeckue
n/n Bcero U3y4eHUs o0pas3oBaTe/IbHbIE
padoTbI padoThbI
pecypchbl
[Teproanueckuii 3aKoH.
| [Tepuoanueckas cucrema 1 0 0 bubnuoreka [IOK
XUMHUYECKUX 351eMenToB M. 1. 06.09.2023 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3
2| cnolicrn xmmccxix snevierron | 0 0 BuGmoreca LIOK
N 06.09.2023 |  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Knaccugukanus 1 HoMeHKIaTypa bubnuoreka [IOK
3 1 0 0
HEOPraHUYECKUX BELIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKOH CBSI3HU U TUIIEI | 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6




Kontponsnas padora Nel o teme

5 «IloBTOpEHHUE OJIeHHE 3HAHUM
BTOPCHUE U YTIIyOJICHHE 3HAHHA 20.09.2023
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca
6 Knaccugukanus XuMruaecKux bubnuoreka [IOK
peaxkuuii o pa3aMyHbIM IpU3HAKAM 20.09.2023 |  https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKON
7 eaknuu. [ToHATHE O TOMOI€HHBIX U bubmmorexa [IOK
PCAKIHH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
IloHsATHE 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI, BIHSIONTHE
8 Ha CKOPOCTh XUMHYECKOM peaKIuy 1 bubmiorexa HOK
p p 27.09.2023 | https://m.edsoo.ru/00adc28¢
IOJIO)KEHUE XUMUYECKOTO
paBHOBeCHS
9 OKHCIIUTENBHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK
peakuuu 04.10.2023 |  https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOIN
10 nccoruanuy. CHIIbHBIC U clTa0bIe bubmmorexa [IOK
AHCCOTMATIIL. 04.10.2023 | hups:/m.edsoo.ru/00aded68
AIIEKTPOJIUTHI
11 HonHble ypaBHEHHS peaKIuii bubmmotexa [IOK
yp peaxtt 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
2 OCHOBAHMH B CBETE MPEICTABICHUN bubnuoreka [IOK
00 3JIEKTPOJIMTUYECKON 11.10.2023 |  https://m.edsoo.ru/00add5d8
JHCCOIUAIINH
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE IPEACTaBICHHI 00 bubmorexa HOK
pea N 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON TUCCOIUALIUN
14 [TonsTue o runponuse coneu bu6mmoreka [IOK




18.10.2023

https://m.edsoo.ru/00add9d4

O06001IeHKE U cUCTEMATU3ALUSA

bu6mmoreka [IOK

15
3HAHWUN 25.10.2023 | https://m.edsoo.ru/00addd12
IIpakTuueckast padora Ne 1.
16 «IE)GHICHI/IG 31(0112 MMEHTAIBHBIX bubnmorexa LHOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
Kourpoasaas padora Ne2 o teme
17 <<3J'ICII<)T OJ'II/ITI/E-IGCKafl VCCOIHAIINASA bubnmorexa [TOK
p A AT 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011as xapakTepUCTUKa raJIOTE€HOB.
18 ann];nqecfne CBI;ﬁCTBa Ha npuMepe bubmmorexa [TOK
p p 08.11.2023 | https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. ConsiHas KACIIOTA,
19 XI/IMII/;‘IGCITI/I: CsoﬁCTBa HOJyICHHE bubnmorexa [TOK
’ ¥ ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckast padota Ne 2 1o teme
20 «[Tonyuenune COJITHOM KUCIIOTEI bubnmorexa [IOK
¥ N N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3ydyeHue e€ CBOMUCTB»
Breruncienus mo ypaBHEHUSIM
21 XUMHAYECKUAX PEAKIINI, €CIIU OQUH U3 Brbmaoreka [JOK
PeaKim, 8 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
2 OO01as xapakTepUCTUKA DIIEMEHTOB bubnuoreka [IOK
VIA-rpymmnsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIUGUKAIIUN CEPBI.
” Haxosxnenue cepol u €€ coelMHeHUu bubnmoreka [IOK
B IIpUpoJc. XMMUYECKHE CBONCTBA 29.11.2023 |  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopo, CTpoeHue, bubmmoreka [IOK




(u3nuecKre 1 XUMUIECKUE CBOIMCTBA 29.11.2023 |  https://m.edsoo.ru/00ade302
Oxcuppl cepbl. CepHas KUCIIOTA,
25 ¢bu3nvecKre u XUMUYIECKHE bubamorexa HOK
. 06.12.2023 |  https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHHUE
XHWMHUYECKUE PEAKLINH, JICXKAILIKE B
OCHOBE MPOMBIIIJIEHHOTO CIIOC00a
ITOJTy4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26
XUMHYECKOe 3arpsi3HeHNE 06.12.2023 |  https://m.edsoo.ru/00adec8a
OKpYKarollen cpeabl COEAUHEHUSIMU
Cephl

7 Brrancnenne MaccoBOM I0JIH BEIX01a bu6moreka [IOK
MPOJIyKTa peaKkiuu 13.12.2023 |  https://m.edsoo.ru/00adec8a
OO1as XapakTepUCTUKA DIIEMEHTOB

)% VA-rpynmsl. A30T, bubnuoreka [IOK
pacnpocTpaHeHue B MPUPOJIE, 13.12.2023 |  https://m.edsoo.ru/00adeea6
(uznyueckrue 1 XuMHUYeCcKre CBOICTBa
AmMuak, ero usnyueckue u

29 XI/IMI/I‘IGC,KI/IG C(IIZ»)OfICTBa IIOJIy4YEHUE U bubmmorexa LOK

’ 20.12.2023 |  https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 1o teme
30 «[lonydyenue aMmmuaka, U3ydeHUE €ro Bubmmorexa LIOK
. ’ 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THAas KUCIIOTa, €€ (hu3nuecKkue u bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA 27.12.2023 |  https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN

0 aMMOHMSI B KaU€CTBE MMHEPAJIbHBIX bu6nuoreka [IOK
ynoopenuit. Xumuueckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsA3HCHUC oxpymaromeﬁ Cpcabl




COCAMHCHUAMHU a30Ta

dochop. Okeun dpochopa (V) u

bu6moreka [IOK

33 ochopHa cloTa, GU3NISCKHE
$ocopuat xn HUT Qunriccrue 1 10.01.2024 |  https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUYCHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPAIbHBIX YI0OPEHHUIA. bubnuotexa [JOK
3arpsi3HeHHe TPUPOTHOUN CPEIbI 10.01.2024 |  https://m.edsoo.ru/00adfc20
dhocdaramu
VYraepon, pacipocTpaHEeHHE B
35 npu I(:)Ie (Il))mnzecxie 1 XUMHYECKHE bubmmorexa [IOK
P P ’ 17.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcupl yrieposaa, ux Gusndeckrie u
36 XHMHYECKHE CBOMCTBA. bubnuorexa [JOK
DKOJIOTHYECKHUE TPOOIEMBI, 17.01.2024 |  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHAOM yriepona (IV)
37 VronpHas KUCIOTa U €€ COu bubmorexa HOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[Ipaktnueckas padota Ne 4 o Teme
18 "[lostydeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBenHnas peakius Ha KapOOHAT- 24.01.2024 |  https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHBIC MOHATUS 00
39 OPraHMYEeCKHX BEIISCTBaX KaK O bubmorexa OK
p m 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 Kpemuuii u ero coequHeHUs bubmorexa HOK
P o 31.01.2024 | https://m.edsoo.ru/00ae080a
Al [IpakTuyeckas padora Ne 5. bubnuoreka [LIOK
Pemenue sxcriepuMeHTaNbHbIX 3a0a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2




1o TeMe «BaxHelIe HeMeTaJUIbl U
UX COCIUHEHUI

KonTtponsHas padota Ne3 o teme

bu6moreka [IOK

42 B i
(BWKHCHITHE HEMETAILIRT I HX 07.02.2024 |  https://m.edsoo.ru/00ae0el 8
COCIUHCHUS
OO01as XxapakTeprucTuKa
XUMHUYCCKUX DJIEMEHTOB —

3 MeTaJlJIoOB. MeTauyeckas CBsI3b U bu6moreka [IOK
MeTaJInyecKasi Kpucrauindeckas 14.02.2024 |  https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckre CBOMCTBa
METAJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 ONEKTPOXUMHUYECKHUH Ps bubmorexa [IOK

P . A 14.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO6mme crnocoObI MOTyICHUS
meTaioB. CriaBel. BerauciaeHus mo

45 ABHCHHSAM XMMHUYCCKUX PEaKIHi bubmmorexa [OK
P pearti, 21.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH

46 [lousaTue 0 KOppO3uHU METAILJIOB bubmmorexa [IOK

PP 21.02.2024 | https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47 €JI0YHBIE METaJLTbI
m 28.02.2024 | https://m.edsoo.ru/00ael4b2

43 OKcubl ¥ THAPOKCHIBI HATPUS U bubnmoreka [IOK
KaJIns 28.02.2024 | https://m.edsoo.ru/00aec14b2
[[lenouHo3eMenbHBIE METATLIBI — bubmuorexa [JOK

49 . .

KaIbIIMA U MarHui 06.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxnelme coeTMHEHUS KAJTbIIUS bubmuorexa [JOK




06.03.2024

https://m.edsoo.ru/00ael5e8

O06001IeHKE U cUCTEMATU3ALUSA

31 3HAHHUHI 13.03.2024
5 JKécTkoCTh BOJIBI U CITIOCOOBI €€ bubmuoreka [JOK
yCTpaHEHUs 13.03.2024 |  https://m.edsoo.ru/00ae1886
[IpakTrnueckas padora Ne 6 o Teme
53 "}IrzéCTKOCTb BOII)[I)I 1 METOJBI €€ bubmiorexa HOK
\ 20.03.2024 |  https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bubmuotexa [JOK
>4 AJTIOMHHHH 20.03.2024 |  https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOIICTBA OKCUA U bubnuoreka [IOK
TUAPOKCUIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJIU JKeJle3a bu6mmoreka [IOK
(IT) u xene3a (III) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U cUCTEMAaTH3ALAA
3HaHUM 10.04.2024
[IpakTuueckas padota Ne 7.
59 Pemienue sxcriepuMeHTaNbHbIX 3a1a4 bubnuoreka [IOK
1o TeMe «BakHelIlre MeTauIbl U UX 17.04.2024 |  https://m.edsoo.ru/00ae3ded
COCAMHCHUSDY
Brruncnenus o ypaBHEHUSIM
XMUMHYECKUX PEaKIUi, €CITU OJINH U3
60 peareHToB JaH B U30BITKE UITU bu6mmoreka [IOK
COJICPKUT pUMecH. Brruncnenus 17.04.2024 |  https://m.edsoo.ru/00ael750

MaccOBOM JJOJIM BBIXOJ1a IPOAYKTa
peaxuuu




O0001IeHUE U cUCTEMATHU3ALAS

1 1

6 3HAHUI 24.04.2024
KonTtponsHas padora Ne4 o teme

2 i 1

6 «BakHeWIme MeTaJlIbl U UX 24.04.2004
COCIIMHCHUSD)
BemecrBa u matepuainsl B bubnuoreka [IOK

63 . 1
TOBCETHEBHOMW KM3HU YEIOBEKA 15.05.2024 |  https://m.edsoo.ru/00ae3f50

64 XUMHYECKOe 3arpsi3HEHNE | bubnuoreka [IOK
OKpYXKalollen cpepl 15.05.2024 |  https://m.edsoo.ru/00ae4270
Ponpe xumuu B pemreHnn bubnuoreka [IOK

65 1
9KOJIOTUYECKHUX MPOOIIeM 22.05.2024 |  https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK

66 . 1
cUCTEMAaTU3aIys 3HaHU! 22.05.2024 | https://m.edsoo.ru/00ae0d0a
PesepBHbiit ypok. O600111eHNE U bubmuorexa [JOK

67 . 1
cUCTEMATH3AIUS 3HAHUI 29.05.2024 |  https://m.edsoo.ru/00adb33c
Pesepsubiit ypok. O60011eHNE 1 bubnuoreka [IOK

68 . 1
cUcTeMaTu3aIys 3HaHUH 29.05.2024 | https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TIPOTPAMME




YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 xknacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

Tabsuupl: [lepruoauyeckas cucreMa xumudeckux anemeHnToB 1. U.
MenpeneeBa, TabiuIa paCTBOPUMOCTH, SJIEKTPOXUMUYECKUM Psi/T HATIPSKEHUS

MCTAJIIIOB

METOJINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peamuzanus-tpedoBanuii-OI OC-0cHOBHOT0-00111er0-00pa30BaHMS. -

Mertoaudeckoe-mocoodue-misa-yaurtens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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